Mitochondrial defects lie at the basis of neutropenia in Barth syndrome.
Barth syndrome (BTHS) is a mitochondrial disorder characterized by neutropenia, among other defects. As yet, the correlation between the mitochondrial defect in BTHS and the neutropenia observed in these patients is unclear. In this review, we hope to shed some light upon the correlation between the metabolic properties of neutrophil mitochondria and their susceptibility to the defects observed in BTHS. BTHS neutrophils avidly expose phosphatidyl serine, a phospholipid that is normally restrained to the inner leaflet of the plasma membrane. Although phosphatidyl serine exposure is usually considered to be a marker for apoptosis, BTHS neutrophils have no other apoptotic features and function normally. It has recently become clear that the respiratory chain in all BTHS tissues lacks super-complex organization, leading to inefficient electron transport. In neutrophils, the super-complex organization of the respiratory chain is disturbed by default, even in healthy individuals. Further disturbance in BTHS patients may lie at the basis of their neutropenia. It seems unlikely that neutropenia in BTHS is caused by apoptosis of the myeloid precursor cells or end-stage neutrophils. Instead, mitochondria-derived reactive oxygen species may act as signaling intermediates that trigger phosphatidyl serine exposure. This, in turn, appears to lead to increased clearance of neutrophils by tissue macrophages.